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(57) Abstract: 




PURPOSE: An optical pickup is provided to comprise an 
optimum optical system about different optical recording 
media with a hologram to show different diffraction 
characteristics about beams having different wavelengths. 

CONSTITUTION: A hologram(33) transmits beams of 650nm 
wavelength to an object lens(36) by simply permeating. The 
hologram (33) transmits beams of 780nm wavelengths to the 
object lens(36) by diffracting. The 650nm beams are 
concentrated in an information recording face of a DVD 
(Digital Video Disk) disk(8) in an optical spot type. The 

780nm beams are concentrated in an information recording face of a CD-R disk(9) to be removed an aberration. 
The reflected beams from the DVD disk(8) are transmitted to a first beam detector(37) by splitting through a first 
hologram beam splitter(32). The reflected beams from the CD-R disk(9) are transmitted to a second beam 
detector(38) by splitting through a second hologram beam splitter(35). An optical pickup is compatible in optical 
disks having different positions of information recording faces with the hologram. 
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msoi ?l& S! J sotsi menus 

£ ggg PXIi dIPE P±3(DVD)2f D\m JlfeSHrecordable) g5!Sa±3(CD-R)0ll §S1 P|^8h 
2 4= 2ife SaiSOll 2& 310IP. 

S&0IU gtf Efe QIOIE) S2| 2M1 USES 31*8*2 XH488PI fig 3|*0Hfllfe P±3. 3IE E 

01015s ?saoi 2i°u p±a sepi ^hoip. 
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XI fllgOl 3H&301 22 2JD. 0I£|& SP±3b SOI SJAfofb *gft,*0||AH £fe S3 

±3 Efe saiomm 3 ?ioii 9\%mu §23f ?i^afe 6!s:>i*eE£ ?ssp. 

em^XISI 2gE §P±3 Al^gjg D\mms.m feOPI ?|SH CHS@!2SS| ;H?^(nunierical aperture) 
1 3511 812 635nm Efe 650nm£| BfllS SSg AJgSIESW. PXI1 dIPE P^30il S XH^Sf 
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5fb 28 DVD& C0-R2J ¥18101 CHE+ol gQ&! 31 £M CH^aSJP. 0V02J CD-RCHI S££lb 3IS 

°i ssias hue* »£a r oi gsme aa. 

flUEb DVD 21 CD-R2I gi°l ¥ JH°I 9101 XHPOI£E(LD)£r BSJ°I CH^S!** Algolb gSISi S 
01SP. HI1E2I DVDXH^AIOIIfe 635nm Hf§°l aiOIXHWSS AIS8H3 CD-R°I 31^ IH^AIOH 

fc 780nm SIOIUSs ArSftCK ai0IXHP0|2Ee! 3S!(1)E£¥a iM@ 635nm Ng2| 38 A} 

Ea!5(colliniatino lens 2) S £33=lf3l(polarization beam splitter 3)* S3J£! a§ 21fiI!Elg 
HP§(4)°£ SaffCK ai0|XHP0|2Eej 3S!(11)£¥a #A r 9 780nm m§2| 38 A^eOE(12). B 
ggb£3l(13) s| gggU5(l4)l S3r§r Pit H£lff(4)°£ £!g&P. OPIAH. 780nm SB H 

£I§(4)oiiah ^isiouioi oiae ?ssi 3^341* • ' a &p. saswjg 

BiS»»9r3l(3)0|| 2J6H ^Af£ 635nm EfS°l SI ¥3}AI3I01 332!*(14)01l £|6U S3S 31 fi!A r A| 
EJCf 3 Bj*. 3§!(1)°£¥E]£I SB Af5£!E(2)0ll °|6H gglSfJI 9 !EH£ 1/4H[§E!(5)0|| 2J A}£| 
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S ^BjSjOg ^^^^ Oli= g|0|S ghfeQ. 
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P. 18 ^^(NA) 0.450|6}£l g^OIDI, 2b 1 d^°J g^££ ^231^1^21 SgOII 

2I5H 9IMCH2P. S#e| 18 ^SXII^et 3gg 9^ 2CHI 2|oH S^^xK optical 

aberration)* SI3HSPI 9\o\0\ ^S(Si0 2 )^^°S 0I3S 3 r eEE£l3H(6)°l ArgOII 2|5H 
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dKMI 2!trSHI 5t» dHPr 2i»P. 

S^2| g«|gS oHgSPI S ^S2| =^!8. QE m&2| 3M0II CH8H AHS Pg SIjI^Sm UP 
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fll2aiOIH3^°S¥P SAISfe HI 23 if SliiA|3|E^ 8|fe ^§S0|£| Sil 3,>b SIl^W 3311 
^UIorCH. 0}iia SI133J HI230II Sfif^^xHl XHI3Ho|fc 9IXI0II bHxl@ S£3ail S&S}3. S 
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01 AH£ Pg U|§2I g| A r g8ri= ^!OIE ¥3rXI°| S^I^Oflfflgii ¥15! »BiS8. ^CH»og B ° 
IUS2I SI13 * Ajrjsjog 2i u>§o| U|23e ^ SArSrfe «I1 S XHI2aiOI IH3SM ; 6f3l HI130II 
2I& CHS@!£°I £§1 CHgeyEOII 3f7J r g ^(Hl §£3|^eS Sfc fll133|soHJj2| §ep|s e o| ^jj 
Oil SixlAOIfe 3l^g@ ^S3Ha(focal lenoth)il 3>fe 018605: Si *}3| CHgeiE sog gSIE^. 
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0ISK §?@ EESe SStfOI £ ^SS ?99 d|§139 ^AlOflSM ^ >d[ SI 9S9Q-. 

*H3Eb ^ea^Jisi seh^ 351921 ^^i aw so. oiae ai3E* &ssis. bhoixhooi 

2E 39(31)01 g^Shb 3*?, 3§K31)°£¥P B^Ste gEH£ SAlSIb 650nm El§2| 2IIOIH38 

aiasna»s»3i(32)» ^awm. 38 S£3S(33)°s ejAiso. bhoixiooiee 

^S! (34)01 ft*8 r fe »S(34)2£¥EI gf&Sfe !EH£ #AhBb 780nmIIlS2| aoiHSS «12g 

£393Sft:?l(35)ft ¥3r81DI. 38 ££3S(33)2£ EJAISO. 

S£DS(33)S USOH 9Si 3 2|6H, 650nmEI§2| 3S B£8| *3fAI3f CHMS!!E(36)£ SS? 

Sib BfB! 780nmII|§o| S9AI3 0IS9£(36)42£ SBSO. 0121^8 ££318(33)8 650nmEI 
§21 3S(31)2£¥EH2| 38 tt&Slfe gEHS CHMS!!*(36)£ SBSf-Q 780i»WS2| 3§!(34)2£¥EI 

si soil chsioi ^xi« sssh^o. oias SI3E2I ssiae £ fit 3i ft ggso. 

CH§e!S(36)0ll EUlolb 650nm Ef§2| 38 DVDP±3(8)2| aS^lftQOI 3±52| SEHS 3332. 
780r»»S2| § ES CO-RCI ±3(9)21 SS^BOII 4=»3f SMS 3±52£ S3SP. DVDP±3(8) 
OIIAH tfAJS 38 ai1ft£nH»a»3l(32)0ll 2|3H 99990I KI3E0H 650nn»S2| 38 919 

»nsag^i(37)£ agan. cd-rp±3(9)oiiah ewe 38 a2ftS3ftftett?i(35)oy/H ftsttaoi 

780m»S2| 38 91 S 12SSft?l (38)S SUSP. 

g&32£, * 3H2i ai 0139a sm2i u\m&*m Aigsib co-r * ovo ss 3S!S8 ttejaias 
dvdp±3oii si^aa cn§a!*! ?ai8iH£, cH§e<!E(36) 2*ai ovdq±3(8)2| se^i^eoii iJxisi 

b 2§:H£l(focal length)! £bP. □BI2. CD-RP±3(9)b. HI3E0II 2.21 33XI9. DVDP±3(8)2| 
aM3lftHSO CUgg!!E(36)£¥P CH ftSI 10|£! 91X101 SS^I^e* £feP. 013 0|££, 9JH M 
Safe P±3^ DVDP±3(8)0IIAH CD-flP±3(9)£ ISISb 3?, CO-RP ±3(9)21 9£3lftB0|| US 
ab 3±5(l ight spot)8 CD-RP±3U COP±301I Algol 3>| 399 3;>l(size)£! 1.4/anMP € 1.8/" 
21 33|ft 

3£1H£, CO-HP ±3 (9) Oil A| i^Shfe (spherical aberration)M S-Iie =^ 2ife SS,^ 

5f 2?9a. Oiatt fi^OII ¥§81fe g£3S(33)0ll a8r01 fiP 4r«8l ^SSiS Ps31 BO. 

» ^SOII 2J5H JEHBrS S£3g(33)'g, a«(31 Sb 34)0|IAH CHge!!ZS(36)S £! t§§lb SSS^OII 91 
Xl&P. SS3g(33)g SEg[ 650nmEf§oi H 9±8I ¥3fA|9|H 780nmEIS2J 31 SIIAI^^ Sl^ll 
Sib SIl^IKdiffraction grating)M 5>bP. 01 SI §^ lib SS!^2| SS SEb 

CHge!^(36)^2| seoil iSElfe 3Sf3S»0l (optical path dif ference):H Dl §21 S^UD^i 

3311 81b SOI 2| i(groove)ii i^bP. 01 *bOI PM2J 11 2.^ 81b SOIM ^bPS, 

650nmEl§2| §8 S^3g(33)0||A| 999X1 ft* BQ . 

[^iA 1] 

2jc d(n-l)/A. = 2nnt . 

OPIAH, db SSI 2J0I. ni8 8J2|2| §4=. X b HI1S2I Er§, 3£IH n8 HI1S0II CHS SS3S(33)2| 

sasoia. 3as§, ssna(33)si gasoi i.ssi a*, ssi sopf 1.3/m, 2.6^. 3.9/m§oi& 

B, 650nmlll§£| S§§S0I ££3^(33)1 100% ^318^1 @P. 

SB. SSHS(33)2| S^ollSSS 0» S 1»SI Sia»^(dlf fraction order)OII CASK* aS2| ^S}^l 
20II 2I8H 1§9H, 

[4S.^ 2] 
Eo = cos^ 

Ei - (2/« ^ain^e 



OPIAH, Eob On SflOH CHS ¥21Se. E,S 1» 9901 CHS ¥3[SS 6 =jc d(n-1)/X 01 Q. 

DEIES, ££3^(33)011 S«9 99^X121 S2| 201(d)! S^!9S S0I2J 3.9Am£ 81E. 3 
^9e(n)0| 1.52! SS3^(33)8 780/fflW§2| #2| 0» SI10II CH8K» 0%2| ^3S.mm 7[J\H 9 
900 CH8KM 40%2| 3fSO. 

Oa/H, 650nmE1§£| gOII CHoHAHb ^§31X1 780nm IU§2| S^S S9A|S^ 2131 1 SSf OHJ 
£}. CO-RP ±3(9)2) gZJm&OU |S£lb S±$2| 35l(size)! C0-flP±3(9)0|| CHS SM2| J\m 
S XH4SOI D\^m §E§ ^±AI^ 4 2101 S£2| ^?e^»! 39171ft 4= 21311 SO. 7\\Q1\, 1» Si 
If AISorESW, ASS PM 91 XI 01 52! 650nmm§£| SSODa 780nmE1S2| §S!(34)0£¥E|2| 
311 CHgi!±(36)£ 3^8111 O r ga CHg@!±(36)°£¥EH2| SS SS!(31 SEb 34)2^ Slg 4= 
21311 SP. 9 711 A| OH. 650nmE1§21 39(31)01 CHgS!!^(36)2| 94^011 feOITII 8H> 780nmEf§2| 
SS!(34)0| CHge«E(36)2| S^OHAi 3! 010211 HHXIolb 2!0I br^5!8hP. 0199 UHXIb gS!S0| 
2| 5b XH^OH 3^6101 P^ Pi S3 gfel SP. 

91 MAI 999 SS3S(33)S. BI6E0II S2I 2»9. SXII 20011 CflStOI ai^Xf! 99901. DVOP 

A=?fRm A1S« mio| s»aq:|i= iH^^fnunpr iral anprtnrp : NA1S l?»»«?S 4= ?JP. HI6E 
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§011 CD& SS3S(33)0I|/H°| W=?^0\Q. CD-RCI±a(9)iI AfStf BH°I Sl^^^£| 

^H^fe JII7E0IIAH& SOI S£3gi(33)g SDISIfe 32| -£jg §^25 0.45011 AH 0.5¥2£l 1 
SBCf. 013311 §h@. 780nniIlfS2| Oxf 21^9 3S 3 3§gO| 0%3f 951 1» 21 8 S 3EJ0I CO-RCI 

AI3E0II a 0)2 SghS^I SEH2I S^jgjg ¥ff»«f3ll£ 2 US! 3 650nmII|§°J 3S!(31)I» H1 132 # 
Pl(37)» §m°| 2g(module)S ?gff S^ISOI HI4E0IIAH SOiaD. *|l3E0|IAH2f SSt!!SI 
3>£r *||4E°I g^IUS BI3E2I CHS ±»2} Si 3W°£. 3 gsf 

ffQ. BI4ESI ^y(40)8 *II3E°I 650nmm§2| SS(31)j» 3011 CH§8U= 33^31(37)1 UXIIS 
ff 3J0IQ. 3£IH1, SI3»£3a#Stf3l(41)te ^bJ (40) Oil AH 33Sjft 33#g 2¥ *Htt ^ SHE 
* H|2faO. S^3S(33)3} CHBe!5(36)AfO|2| 3£&0II &gj£! A|££i£(col I imat ion lens: 42) h 
gSHg(33)o^¥EI SA^fe II SlgCH^a. ^, £ £3 S (33) Oil AH 780nm°J § 

0| □gg|]^(36)^HS g»Sl3|| SISSIES &Ch Ol gfSeg niSSKwave plate: 43) g e2fof01 CD 

gey^(36)s a«em. nans. xii4E°i 3^ as ?e*sef3«M g&swi act. 

S BfSSI E tfAIOUOO *II5E2| 3^38 2s°l ££3ii(33)2| ^311 3113ft CH<M0|| g} 
M^lKref lection gratings)£>3E SH= EiMS £1133^ 838 ££3g31g(52)g AlSffP-. ££ 

nm?\m(52)g: £y(50)°i ssi 3 §i (34)011 ah ut^fe si aiiieyE^s^ sisaiji^ 31 ^g 

ma. 01 g£3£!3Hg(52)£| sJl^ft 2«A| ££3g(33)0il E&om gSS 4=^ 1 ^ 21 2¥ St 
^E^ ^3ll£!a. 3. S£3S^g(52)e efAHOIES S]13#£l £0|3f ^3H2| 1/201 SE^ 
□ . 3a5£, 2*21 4^±i IS 4ji d(n-1)/\ =2iroi £ e3SCK 3dl3, JII6E Efe AI7E0II 2361 

01 s^i s*e^ a*aa. nass, 01 ems sig^afe 3 sow 1.95^21 g§g d\x\ 

3, 780nmm§2| &0 )| p]S^04 0»2| S|§SS 0% BWAI9I3 1xf2| SiSg 40% tfAhAISO. 3£|3 
650nmIIf§2J SS SI1S0I AIEJCI. S0, $?bd(50)S »I4E2| g?2f 0hS3HIS ail0IHSS!31 

3011 CDSotfe SSSPPf ^XIIS §«S 2013. ai5SS3aSSf ! ^l(51) ^A| ^y(50)0ll 2ISH gfg 

sfe s si sy(50)°s gjMs^ soil a^asE^ <tf3tieo. a^si es3a^§(52) ^ai, ss3 

S(33)Ilf CH£e!!£(36mo£ SOI SISSIES »Cf. 

a#si ^soiiAHfe 65onnm§si son sae aiomss a sas^n &a oiia 
ofa°u, 78onmiu§2i son aioiuss ai sss^ia shusi s«§ffe 2 ^ai oi d\ 

sOII BSS SailOOIfe: 2!0IC|. 3£|3, S ^§2| ?|0||AH *S DfSOII 2J6H &SBXI 

SfM ^A| gaJIOIMIfe XOIQ. 



w» &8 s ueog ssias cie aioixnssiBS^Eig ahs mssi soil ch8k» 
218H sa^ifasi ?i»moi ahs cfg sp±3moii s&^fesm. njeiAH. Pissi ovoa^au cd-rci 

^aOII CH& 6!S2| 31= Efe IH^S 3^311 &CI. 

3011 CHSKM, SS3S0I 3*fe ^4=& »^0D 2|8H SSI2J2J 4= 2i°D1 E& CHS 

^^011 2!S8fP. 3EI3, SaiSSI 4;SSf^ §01 ST e B Oma, 2t SOU CHilSffe S3! Si S3 £31 
1 9181 AfSEIfe SS&3IS SS3SS AISSfHSJW, SfiiaS CH^ CH ^151^ 4- 213)1 SQ. 



^7; s'-p^ fi'^y 
1 

S5ia°Mva m2.im&mmx\°\ D\z\mo\ ahs a =01 §a°i 31^ s m^g 9\o\o\ ah^ m 

S°J Sg Afgo^ ^OIE ^3HI£| S3|^0Hlgg 9I& 35)3011 2iO(AH , ^31 HI1S Si BI1SMQ 
2J D1S£| I||2Sg 2f2f gMmfe XII1S1 HI23I0IXH SS!g; SI1S0II °J CHgSl^ei 5§i CHg 
ei^OII 317)^ =011 3S3|S|£g g>b S3I^0HXI12| §S3|^e2| Oil gJXIA|3lb 3I^§£! 2§3H 
£|(focal length)* £fe Og?!!^: S 4f3| Dig SHE »6IE^, 4h3| SliaiOIHSS!°S¥E| £ 

AlElfe BllSg ¥3IA|3I3 4f3| »l2aiOIIHSS!°S¥EI tiAISfe HI2Sg aiAI3IE^ Sffe SOI 
SI Iff S>b £|§3A} S^g ^H|SH31 , OfgEH HI1S31 HI 23 Oil °|& 3e.^4=»» BI31oH= XI Oil 
UHxie SS3Sg 5egf3, eXH Afgo*b S3|S0HfllOII 73113 Si HI2Sg°| §IU1 Mgohfe 3 

aia. 

2 

flimoi sioiAH, 4}3i fliiaiomaaoi agen^si 3^^011 feois §31 ai2aioixHsg!oi ^31 ch 
ggy^ei s^oiiah soiy s^ig. 

3 

HI1&0II SICMAH. &OI SI^^II g^S HI232) " 0" 01 0^y m% SI1»42J SSgOl SCH3I 3311 8t 
SOI2I *g(grooves)g 5>fe 3^1 3. 

4 

AI3S0II 2101 AH, &3I S2| SOIfe fll232| Uf(order)°l 3agO| SICH3J £l3||o|fe 2!Sg ^§°§ o\ 



5 




mmmm 10-0238069 

2121 §4. \ 811321 m§. nam n8 an son cue s^n^si g^gei gaia. 

6 

8138011 2J0UH, feOI mm^Ji 338 £31 CHgg!!*2| S^M g£J°£ 3H?431 ^OjE 0.457)1X121 
7 

3QI38-0B #31 Ili^Il £31 811 Si 8I29M0I £PI CHggO^M g^Sffe 33 2121 

8 

All etOV 9lO\M. &1\ Si3S2S¥£l £31 CHMSU5^°S S»»te 3913 SEfe 8I29S 
AIS(collimation)A|3|fe A|5&!*1 CH S»»fc 3^3. 

8^8 9 

Alien sioiah, sxh wssife 9?mn»ioiiAi sjaihoi &?i S£3ii sate* soil new cmsib 
saab am on sebsmi si= asnBar&e 4B§ se&b ssia. 

a?8 10 

»I9Soii saioiAH, #3i ssnss «e*ee xii 13! fie fliift£3BB&mi; 9i m&m fie 8I2 

6£3gi3 S»3I« se»b 3C!2. 
11 

anew sioiah. gfsi 2|2ioii cngsn= sss^imm s&sm. ^ 3011 aissib 3si si 3S 
bsj°i ggEiois 3 si a. 

a?e 12 

iaia°S¥EI SM^aeWXISI ^£IM0l AH£ Q = W D\m % XH^M flslOl A1£ QE W 

S°l 38 Algolb ¥3UI2| 331^011*11^8 fie 35I2J0II AH, &CH3°£ 88 »S2| 

H1 13 S! &CH3°£ 21 »S2| 81238 ^ #A181b 8I1S! 8I22H0IJH 3S!M; #31 a 1901 21© 01 

gey 221 i§§ cHsgy^oii ^oii ss3i^ae £i= sii93Wii*ii2i §s:>i^S2i fixi oil iJxi 

A|3|fe 3|g§8 SS?|£|(focal length)! 3Jte CH8£!£; £ £31 CHgaJ* SfSrE^. &3| 

M1BH0IH9a2S¥E| gAlSlfe 81198 &HM3\H &3| SI22II0|XI9S!°£¥EI ^A|£|fe 81298 SI 
9AI3IE4 olfe ^§ £0|2| §If 3>fe 111^ If S^g ^dlSlb S^HSM SeSHl. ©IH A1S61 
93|^0Hxll0ll H1 13 Si HI23S2I 6W1 Al§81i= 3^3. 

a?» 13 

81128011 SiCHAi . £31 2I!3X> S^8 812321 " 0" 01 Olfc! *3 SB»^2| 3ae0| SIQPl 9711 
Shb £0121 Sit grooves)! 3>fe gejg. 

14 

8I1380II SICHAI . £31 S2| SOIte 812321 1»(order)2| 33S0I SICH3I- £|3||§lfe =S°S 
8ffe 3S|2J. 

a^e is 

8I14&0II SICH/H . 4^1 §2| 2!0|(d)h WS2I ^011 2|8H a§9IL. 2ji d(n-1)/X =2irot . 013I/H, m8 
S2|2| §4=, X fe 811321 »S, H£|2 ng 8113011 CHfit SS3a?1g2| e.UH£! 3B!gJ. 

a?» 16 

8I13S0II 9lO\M, SlS^Wfe #3| CHgey^2l 3^S 3H?^3f 5J0IE 0.45WXI2I 

17 

8I13S0II SIOIAH, 4^1 all » lib fe^l 3s0| feOI CHgS!^« S^SIfe 3X1121 1§ 

a?s 18 

8H3&0II sioiah, mm Aisafe s^ohxiioiiah bjaisoi ^pi ssna^ii e.ui& 301 noil as 

61b 3S!2Jb QE ?lxl Oil ESa^ll otb SS3S3M& S&Slfe 9 5) a. 

19 

81188011 SIOIAH. ^31 SS3S3 £t?=£B8 81138 fie 8I1SS3S3 91 8I23M fie 

8I2SS3^3 g&PIS S&Sfb 3SJS. 

S^Sf 20 




0-0238069 



§^^6110-0238069 




Z&7 



sss 5jio-0238069 

















NA=0.45 








NA**0.6 





